In this paper, we consider the approximations of an iterative process for asymptotically k-strict pseudocontractive mappings in Hilbert spaces. Finally, we present some examples to study the rate of convergence. MSC: 47H10; 54H10
Preliminaries
The class of asymptotically nonexpansive mappings was introduced by Goebel and Kirk [] in . They proved that if C is a nonempty bounded, closed and convex subset of a uniformly convex Banach space E, then every asymptotically nonexpansive self-mapping T of C has a fixed point. Further, the set F(T) of fixed points of T is closed and convex. In In this paper, based on [], the convergence of the iteration approximation of asymptotically k-strict pseudocontractive type mappings in a Hilbert space is studied. Finally, we study the rate of convergence of the iteration. Also, some illustrative numerical examples (using Matlab software) are presented.
We need the following definitions and lemmas for the main results. 
Definition . [] Let
Throughout this paper we assume n := max , sup
Then n ≥  (∀n ≥ ), n →  (n → ∞), and (.) reduces to the relation
for all x, y ∈ B and n ≥ .
Lemma . []
Suppose that {δ n }, {β n } and {γ n } are three sequences of nonnegative numbers satisfying the recursive inequality
Lemma . []
Assume that {a n } is a sequence of nonnegative numbers such that
where {α n } is a sequence in (, ) and {δ n } is a sequence of real numbers such that (I) lim n→∞ α n =  and
Then lim n→∞ a n = .
Lemma . []
Let X be a uniformly convex Banach space, {t n } be a sequence of real numbers in (, ) bounded away from  and , and {x n } and {y n } be sequences of X such that lim sup n→∞ x n ≤ a, lim sup n→∞ y n ≤ a and lim sup n→∞ t n x n + ( -t n )y n = a for some a ≥ , then lim n→∞ x n -y n = .
Lemma . []
Let {x n } be a bounded sequence on a reflexive Banach space X. If w w ({x n }) = {x}, then x n x.
Lemma . []
Let H be a real Hilbert space. 
for all x, y ∈ B and n ≥ , where h n (x, y) = k y-T n y x-T n x+y-T n y + n . In particular, if F(T) = φ, then the above inequality reduces to the following
for all x ∈ B, q ∈ F(T) and n ≥ . 
Semigroup
Let B be a nonempty and closed subset of a Hilbert space H and I : B → B be an identity mapping.
A one-parameter family ζ = {T(t) :  ≤ t < ∞} from self-mappings of a nonempty closed convex subset B of a Hilbert space H is said to be a nonexpansive semigroup on B if the following conditions are satisfied:
We denote by Fix(ζ ) the set of all common fixed points of ζ ; that is, Fix(ζ ) = {x ∈ B : 
In this section, we study a new modified iteration process. This process is defined by
where {β n,i }, i = , . . . , m, are the sequences in (, ) such that the following conditions are satisfied: 
for i = , . . . , m and for all x, y ∈ B, n ≥ . () ψ is a contractive mapping on B with coefficient λ.
is a positive real divergent sequence. Now, we prove that the sequence {x n } generated by (.) is weakly convergent in a Hilbert space H.
Theorem . Let B be a nonempty, closed and convex subset of a real Hilbert space H. Suppose that T i : B → B are uniformly continuous asymptotically k i -strict pseudocontractive type mappings in the intermediate sense for i
Proof By the Hölder inequality,
Using Lemma .(i), we have
By process (.), we get
where ς n = max{γ j ,  ≤ j ≤ n} and υ n = max{ j ,  ≤ j ≤ n}. By process (.) and inequality (.),
continuing this process
By process (.),
by inequalities (.) and (.)
Lemma . we deduce that lim n→∞ x n -q = h exists for some h > . By inequality (.), lim sup n→∞ x n,m -q ≤ h, also by inequality (.), since 
and by Lemma ., 
and lim n→∞ n -q ≤ h and by Lemma ., lim n→∞ n -x n = . Since
and by the same argument lim n→∞ u n -x n = , lim n→∞ T n  x n -x n = . For all  ≤ r < ∞, we note that
by Lemma ., φ(r)x n -x n → . Also by Lemma . we have x n -T i x n →  as n → ∞ for i = , . . . , m. Assume that x ni → u weakly and x nj → v weakly as n → ∞. Then u, v ∈ F.
which is a contradiction. Therefore, we have the conclusion. Proof By the same argument of Theorem .,
Since lim n→∞ β n,m =  and lim n→∞ β n,m (ρ m η n + σ m ) = , by Lemma . we deduce that lim n→∞ x n -q = . Also lim n→∞ x n -T n,m x n =  for i = , . . . , m and lim n→∞ x n+ -x n = . Now, we study a new modified iteration process. This process is defined by 
Proof By the same argument of Theorem .,
Since lim n→∞ β n,m =  and lim n→∞ β n,m (ρ m η n + σ m ) = , by Lemma . we deduce that lim n→∞ x n -q = .
Some examples
In this section, we consider the following examples to illustrate the theoretical results. Example . Let H = R be the set of real numbers and B = [, ∞). For each x ∈ B, we define , ∞). Then, for all x, y ∈ B  and n ≥ ,
and
For all x, y ∈ B  and n ≥ , |T n x -T n y| =  ≤ |x -y|.
For all x ∈ B  and y ∈ B  , |Tx -
Therefore T : B → B is an asymptotically 
and T  x = Figure ) . Example . Suppose that all of the conditions of Example . hold. Suppose that {x n } is defined by the process
and set x  =  (see Figure ) . 
Conclusion
The stability of a fixed point iterative procedure was first studied by Ostrowski [] in the case of Banach contraction mappings, and this subject was later developed for certain contractive definitions by several authors.
Let (X, d) be a complete metric space, T : X → X be a map and x n+ = f (T, x n ) be an iteration procedure. Suppose that T has at least one fixed point and that the sequence {x n } converges to a fixed point x * ∈ X. We denote the set of fixed points of the mapping T by F(T). Let {y n } be an arbitrary sequence in X and ε n = d(y n+ , f (T, y n )). If lim n→∞ ε n =  implies that lim n→∞ y n = x * , then the iteration procedure x n+ = f (T, x n ) is said to be Tstable. If {y n } is a bounded sequence and lim n→∞ ε n =  implies that lim n→∞ y n = x * , then the iteration procedure x n+ = f (T, x n ) is said to be boundedly T-stable. According to the above definition, Haghi et al.
[] studied the T-stability of Picard's iteration for generalized φ-contraction mappings on a metric space. Also Olatinwo and Postolache [] studied the stability for Jungck-type iterative processes in convex metric spaces. Now, consider the modified iteration process (.), one interesting problem is studying the stability of the iteration scheme {x n } generated by (.). 
